Objectives: To present the aesthetic and functional outcomes of nasal alar reconstruction in Asian patients and to propose a working surgical algorithm.
a bilobed flap (1 of 17 [6%]), or primary closure (1 of 17 [6%]). Seven of 8 full-thickness defects had the internal nasal lining reconstructed using a septal mucoperichondrial flap, and 1 case was reconstructed using a cutaneous turn-in flap. Reinforcement cartilage graft was used in 8 patients. No flap failure occurred except in 1 case, in which necrosis of the internal lining flap caused contraction of the external flap with resultant alar rim elevation. An elevation of the alar margin and alar groove blunting occurred in 3 cases. No functional problems emerged. Subjective surgical outcome on a 4-point satisfaction scale revealed that 5 patients (29%) were much satisfied, 10 patients (59%) were satisfied, 1 patient (6%) was fairly satisfied, and 1 patient (6%) was dissatisfied.
Conclusions: The choice of reconstruction method of nasal alar defect in Asian patients depends primarily on the size and depth of the defect. Staged local flaps, use of cartilage reinforcement grafts, and internal lining reconstruction using septal mucoperichondrial flaps are key elements for achieving optimal aesthetic and functional results.
Arch Facial Plast Surg. 2012;14 (5):312-317 N ASAL ALAR DEFECTS OCcur for a variety of reasons, ranging from the traumatic to planned surgical excision of various neoplasms. The resulting defect may range from a superficial wound to mere notching of the alar margin to massive loss of the lower third of the nose. The nasal ala serves as a critical cosmetic and functional nasal subunit, with the alar groove providing a visual cue to separate this structure from the rest of the cosmetic subunits of the nose. Functionally, it helps regulate nasal airflow, forming the lateral aspect of the external nasal valve. 1 Thus, successful reconstruction necessitates the restoration of form and function.
Alar tissue is more compliant than other subunits of the nose because of its lack of an intrinsic cartilaginous skeleton. This compliance renders the nasal ala vulner-able to distortion during reconstructive surgery and makes it difficult to select an appropriate reconstructive technique. Several authors [2] [3] [4] [5] [6] have written about alar reconstruction and have presented their favored techniques. In particular, a nasolabial flap, which is usually used to repair a fullthickness alar margin defect, has been extensively used by some surgeons as their technique of choice, whereas others prefer an advancement flap because of its versatility of use. However, none, to the best of our knowledge, have reported functional and aesthetic outcomes in their series using various surgical methods for nasal alar reconstruction in Asian patients. Although the basic concept and principle involved in nasal reconstruction are the same across races, differences in skin and nasal characteristics between Asian and white patients necessitate a review of surgical methods and outcomes.
The purposes of this study are to describe our experience in nasal alar reconstruction and to present the aesthetic and functional results in Asian patients. We also propose a surgical algorithm that helps choose the optimal reconstruction method, depending on the characteristics of the alar defect.
METHODS
Seventeen patients who underwent reconstruction of nasal alar defects from March 1, 1998, through February 28, 2010, at a tertiary referral center formed the study population. Patients with concurrent defects of more than half of the adjacent nasal subunits, such as tip or nasal sidewall, were excluded from the study. The male-female ratio was 10:7, with a median age of 59 years (range, 34-78 years). The minimum follow-up duration was 12 months, with a mean of 64 months.
A retrospective review and analysis of the medical records were performed. The location, origin, size, and depth of the alar defects, reconstruction methods, surgical results, and complications were analyzed. Clinical follow-up included a complete physical examination with rhinoscopic, endoscopic, and tactile assessment of the nose. For objective evaluation of the surgical results, preoperative and postoperative facial photographs were analyzed by 2 physicians from other departments, who were masked to the purpose of the study. Postoperative photographs were taken at least 6 months after the initial surgery. Patients' subjective aesthetic satisfaction was measured using a 4-point scale questionnaire. As a measure of functional outcome, the presence of persistent nasal obstruction and/or crusting was studied using medical record analysis. All evaluations were performed at least 6 months after surgery.
This study was approved by the institutional review board of Seoul National University Boramae Hospital, and informed consent was obtained from all patients for the publication of the figures in this article.
RESULTS
Most defects (15 of 17 [88%]) resulted from resection of a malignant skin lesion arising from the nose, among which 14 cases were basal cell carcinoma (BCC) and 1 case was squamous cell carcinoma (SCC). One case resulted from full-thickness tissue loss secondary to trauma and another stemmed from excision of a previous postherpes zoster scar. The mean size of the defect was 1.71 cm (range, 1-4 cm). Full-thickness defects were noted for 8 patients (6 BCC excisions, 1 trauma, and 1 scar excision), whereas 9 had partial-thickness defects (8 BCC and 1 SCC excisions).
Among the local flaps, the nasolabial flap was used most extensively (12 of 17 [71%]), generally for defects smaller than 2 cm. It was used alone (10 cases) or in conjunction with other flaps or a composite graft (2 cases). It was used to reconstruct 7 of 8 cases presenting with fullthickness defects and 5 of 9 cases with partial-thickness defects. Paramedian forehead flaps were used in 3 cases, all of which were full-thickness defects that were 3 to 4 cm in diameter. A composite graft from the cymba concha was used in 3 cases, which were partial-thickness defects of less than 2 cm. One partial-thickness defect of 1 cm involving only the supra-alar groove was reconstructed using a bilobed transposition flap. Primary closure with nasolabial extension was used in a small defect involving the supra-alar and alar-facial grooves ( Table 1) . Eight patients (47%) used cartilage reinforcement grafts. For internal lining reconstruction in fullthickness defects, 7 cases used a septal mucoperichondrial flap, whereas 1 case used a cutaneous turn-in flap. All nasolabial and forehead flaps were used as a staged flap. In 1 old-aged smoker who had a forehead flap for reconstruction after BCC excision (patient 11; Table 1 ), a transient discoloration with skin sloughing of the distal flap was observed. However, the flap survived, and no other complications emerged. One patient in whom an excised zoster scar was reconstructed using a combined nasolabial flap, forehead flap, and a conchal cartilage composite graft had a slight alar rim elevation (patient 13; Table 1 ). Another patient with a full-thickness defect of the ala reconstructed with a forehead flap for external covering and cutaneous turn-in flap for internal lining showed a contraction of the forehead flap due to necrosis of the internal lining (patient 12; Table 1 ). An alar groove blunting was noted in the patient undergoing BCC excision, which was reconstructed using a nasolabial flap (patient 2; Table 1 ).
Subjective aesthetic satisfaction measured through a 4-point satisfaction scale revealed that 5 patients (29%) were significantly satisfied, 10 patients (59%) were satisfied, 1 patient (6%) was fairly satisfied, and 1 patient (6%) was dissatisfied. The objective aesthetic outcome revealed an excellent result in 7 patients (41%), a good result in 5 patients (29%), a fair result in 3 patients (18%), and a poor result in 2 patients (12%). The functional evaluation showed that none of the patients presented with nasal obstruction or crusting.
REPRESENTATIVE NASOLABIAL FLAP CASE
A 70-year-old man presented with BCC involving the left alar-facial groove (patient 5; Table 1 ). The resulting full-thickness defect after a wide excision was 2 cm in diameter (Figure 1A) . A staged, superiorly based nasolabial flap was planned to reconstruct the defect. The covering flap was designed as the exact same size of the surgical defect. The medial incision for the flap followed the course of the nasolabial fold, whereas the lateral incision was placed no higher than the level of the inferior defect margin. The flap elevation was started subcutaneously, going deeper in the plane while proceeding in a superior direction ( Figure 1B) . The elevated flap was rotated clockwise and transposed to reach the defect. Before flap closure, a nonanatomical conchal cartilage graft was placed along the alar margin to prevent nasal valve collapse or contraction of the flap ( Figure 1B) . The pedicle was divided after 3 weeks. While the flap was being divided, a small amount of subcutaneous tissue was removed to contour the flap. At 3 months postoperatively, the left ala showed a wellblended, good color-matched flap without any collapse or contraction of the alar wall ( Figure 1C ).
REPRESENTATIVE FOREHEAD FLAP CASE
A 78-year-old man presented with an exophytic BCC that involved the entire right alar subunit and had a resulting 4-cm, full-thickness defect after wide excision (patient 11; Table 1 and Figure 2A) . The internal lining was reconstructed with a septal mucoperichondrial flap, and the conchal cartilage was grafted for support ( Figures 2B and C) . A staged paramedian forehead flap was planned to reconstruct the surgical defect. After making a template of the alar defect, it was transferred just below the hairline and centered on the pedicle of the supratrochlear artery ( Figure 2C ). The distal covering portion of the flap was elevated subcutaneously, leaving the frontalis muscle intact, whereas the pedicle portion was elevated in the subperiosteal plane. The flap was thinned to the subcutaneous plane as needed and mobilized to cover the defect ( Figure 2D ). The forehead donor site was closed primarily as much as possible, with the residual donor site defect left to heal by secondary intention for 4 to 6 weeks ( Figure 2E ). The vascular pedicle was divided after 3 weeks ( Figure 2F) . A 1-year postoperative photograph shows an excellent aesthetic result in the forehead and the ala ( Figure 2G ).
COMMENT
The round, 3-dimensional shape of the nasal ala and its anatomical position pose functional and aesthetic challenges in reconstruction. It is a unique structure among the nasal subunits in many aspects. The alar lobule consists of 3 distinct layers: external skin, muscle, and vestibular skin lining. This structure has no actual cartilage but acts like a cartilaginous subunit because it lacks a discrete fat layer and because the muscular components interdigitate with external skin and the vestibular dermis. 7 The shape is influenced by the volume of dilator muscles, and the alar groove is actually composed of organized collagen and elastin fibers. 8 The major and challenging aesthetic issue in alar reconstruction in our series was preserving its natural grooves, especially the alar facial and the superior alar grooves. When obliteration occurred, a staged reconstitution of the groove was performed to make a distinction between the alar and adjacent subunits or the cheek. This reconstitution worked well in 2 patients in our series who had blunting of the alar facial groove with no problems reported afterward. To prevent the staged procedure to reconstruct the alar groove and avoid its obliteration, advancement of the cheek skin beneath the posterior free edge of the reconstructed ala was proposed as a 1-stage procedure by one of us (H.R.J.), making use of the natural tendency of the skin to tube itself to produce a natural alar groove. 11 Contrary to the alar grooves, the distinction between the ala and the tip or soft tissue triangle was not an aesthetic issue. This is partly because the distinction between the ala and the soft tissue triangle is not clear because of the thick sebaceous skin of the ala and weak underlying cartilage in Asian patients. Good matching of the texture and color of the skin was more important than the aesthetic subunit principle. 3 These differences in alar reconstruction between Asian and white patients are summarized in Table 2 .
In terms of functional considerations, we had no patients with nasal obstruction due to alar collapse. We used a cartilage support graft from the concha in every case in which the defect was located near the alar margin and the size of the defect was larger than 1 cm. These support grafts helped to prevent alar collapse or alar rim retraction. 12, 13 We concur with the idea that a support graft is needed even though alar tissue has no naturally occurring cartilage support to prevent collapse or retraction.
In choosing the reconstruction method for nasal defects, characteristics of the lesion, including size and depth, age of the patient and commensurate skin laxity, physical status, patient wishes, and surgeon's experience, play important roles. [14] [15] [16] Among these factors, it was the size and depth of the alar defect that proved to be the most important factors in choosing an optimal reconstruction method to cover the defect in our series. From our series, we devised a working algorithm (Figure 3) to help decide the best surgical method to reconstruct the external defect based on how large and how deep the alar defect was, which produced consistently excellent and reproducible results. In partial-thickness alar defects, if the size is less than 1 cm, either primary closure or a conchal cartilage composite graft produced good to excellent results with no complications. For defects larger than 1 cm but not more than 2 cm, a nasolabial flap was the flap of choice. In full-thickness defects, a nasolabial flap was ideal to cover defects of 2 cm or less, but the forehead flap was the best reconstructive option for defects larger than 2 cm. Regardless of the flap choice for the external defect covering, the best option for the reconstruction of the internal lining appeared to be the septal mucoperichondrial flap whenever the nasal septum was preserved. A cutaneous turn-in flap that we used in the full-thickness defect of the ala failed and resulted in the contraction of the external forehead flap that we used for covering. This result verifies the importance of the successful inner layer reconstruction in full-thickness defects. 13, 16 In conclusion, the major determining factors in choosing the reconstruction method of alar defects in Asian patients are the size and depth of the defect. The nasolabial and forehead flaps were the key flaps to reconstruct the defects. Staged local flaps, use of cartilage reinforcement grafts, and internal lining reconstruction using septal mucoperichondrial flaps are key elements for achieving optimal aesthetic and functional outcomes. 
